
The influence of people on nature is
the reason for restoration

outh Florida's aquatic ecosystems
extend from the headwaters of

the Kissimmee River to Florida Bay
and include a diverse array of riverine,
lake, wetland and estuarine habitats.
These are precious natural resources
that have been severely impacted by
human actions since the late 19th cen-
tury. Humans have polluted the sur-
face waters with nutrients and other
wastes from agricultural and urban
areas, dramatically changed the natur-
al hydrologic regimes and introduced
exotic plants that have taken over
large areas once occupied by native
plant communities.

Today, scientists and engineers at

the South Florida Water Management
District (hereafter referred to as the
District), in cooperation with other
state and federal agencies, are
addressing these pressing environmen-
tal issues. The job of these researchers
is to increase the certainty with which
resource management decisions are
made. Their long-term goal is to
restore natural ecosystems, without
sacrificing the flood control, water
supply and recreational benefits that
are necessary for the growing regional
population. 

Research and modeling monitor
ecosystem health

The ecosystems that the District is
attempting to restore are highly com-
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In reviewÉ

■ District research strives to

increase the certainty with

which resource management

decisions are made.

■ The research program is

organized by geographic

region and includes multidisci-

plinary teams of scientists and

engineers.

■ District research topics

focus on the impacts of

increased nutrients, altered

hydroperiods and exotic plant

expansion.

S

District scientists conduct field and laboratory experimental research, data collection and
modeling to gain a better understanding of how south FloridaÕs ecosystems function.
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plex. As is the case with human
medicine, the ability to develop
and implement a successful cure
depends on an accurate diagno-
sis, a solid understanding of how

the patientÕs system functions
and close monitoring of respons-
es to treatment. Scientists study
aquatic ecosystems in a very
similar manner, performing
experimental research, process
measurements and modeling to

quantify ecosystem structure and
function as well as long-term
ecological evaluation programs
to track restoration progress.

The mission of the
DistrictÕs research
program is to con-
duct rigorous scien-
tific research and
modeling to devel-
op a predictive
understanding of
south Florida aquat-
ic ecosystems. The
results of this
research provide
decision makers
with information
that allows them to
make wise deci-
sions about ecosys-
tem restoration,
with the greatest
practical level of

certainty.

HereÕs how the research team
works

The research program is
organized by geographic region
and includes multi-disciplinary

teams of scientists and
engineers who study the
Kissimmee River, Lake
Okeechobee, east and
west coast estuaries,
Everglades and Florida
Bay. There is close
cooperation among these
groups, because research
topics and management
issues cross geographic
boundaries. The
research program sup-
ports the DistrictÕs plan-
ning, regulation and
restoration construction
programs. This organi-
zational structure facili-
tates an information
exchange among the sci-
entists and engineers
who are conducting
research and those

responsible for actual implemen-
tation of restoration, water sup-
ply and flood control projects.

Several major issues are
common to the research being
conducted by District staff,
regardless of geographic region.
These issues include nutrient
impacts, altered hydroperiods
and exotic (non-native) plants.

Nutrient impacts
Large regions of the south

Florida landscape have been
converted to agriculture and
urban uses, and nutrient runoff
from those lands impacts down-
stream ecosystems. Impacts have
ranged from algal blooms in
Lake Okeechobee and Florida
Bay to rapid expansions of cat-
tail in Everglades Water
Conservation Areas.

To address the nutrient issue,
research staff perform controlled
experiments, modeling and
short- and long-term observa-
tional studies. The research has
included (a) experimental studies
to identify agricultural best man-
agement practices and innovative
water treatment technologies; (b)
development of Geographic
Information Systems (GIS)-

based models that can be used to
predict how changes in land use
will affect nutrient runoff; (c)
experimental research to estab-
lish threshold nutrient levels that
will prevent unnatural changes in
plant and animal communities;

An environmental scientist measures changes in
water quality at the Everglades Nutrient Removal
(ENR) project. The ENR is a 3,800-acre constructed
wetland, located northwest of Water Conservation
Area 1, and is the prototype for the Stormwater
Treatment Areas (STAs). Understanding how water
quality improvements occur in the ENR will assist in
the optimization of STA performance.

District biologists process fish samples from the channel-
ized Kissimmee River. Baseline (pre-restoration) data on
existing fish communities will provide a key benchmark for
gauging the success of the restoration project in reestab-
lishing high quality natural resources in the river system.

The job of these

researchers is to increase

the certainty with which

resource management

decisions are made. 
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(d) observational studies along nutrient
gradients to further characterize
impacts and permit extrapolation of
experimental results to the scale of
entire ecosystems; and (e) experimen-
tal research and modeling to determine
the factors that bring about algal
blooms.

Altered hydroperiods
One of the most visible human

impacts on the south Florida landscape

is the system of levees, canals and
pump stations comprising the Central
and Southern Florida (C&SF) Flood
Control Project. This project, complet-
ed in the 1960s, is one of the few
human construction projects clearly

visible from space. It provides regional
flood control and water supply Ð two
functions that are critical for human
habitation in this lowland, subtropical
region. 

The C&SF project also has con-
tributed, either directly or indirectly, to
major changes in the natural ecosys-
tems. Restoration initiatives are under
way to remedy these impacts, and in
every case, the management and con-
struction actions depend on results
from high quality scientific research.
For example, the Kissimmee River
Restoration Project employs ecosystem
data collection and includes a compre-
hensive ecological evaluation program.
Ongoing efforts to modify water level
regulation schedules for Lake
Okeechobee and water deliveries to
downstream estuaries are based on the
results of a comprehensive ecological
research program. This program quan-
tified linkages between lake levels and
ecosystem structure and function, as
well as experimental and observational
studies linking the health of estuarine
biota with changes in salinity. 

Water management plans and
regional restoration efforts have as

their foundation a consid-
erable amount of experi-
mental and process-ori-
ented research, ecosys-
tem monitoring and GIS-
based modeling. District
staff also use computer
models to predict the
impacts of changes in
hydroperiods to more
natural patterns.

Exotic plant expansion
Exotic plants such as

hydrilla, melaleuca and
torpedo grass have
expanded across large
portions of south

Florida's aquatic ecosystems. These
plants displace native vegetation and
degrade the quality of the habitat for
fish and wildlife. The District, in col-
laboration with state and federal agen-
cies, has an ongoing program to eradi-

cate melaleuca. Research plays a key
role by providing GIS maps showing
changes in plant coverage from year to
year. That information allows man-
agers to assess the effectiveness of
control measures and focus future con-
trol on areas where expansion is most
rapid. 

Ongoing experimental studies are
identifying optimal methods for con-

In Lake Okeechobee, scientists conduct experiments to deter-
mine how plants and animals in the littoral zone respond to
nutrients.

■ Archbold Biological Station

■ Florida and other state 
universities

■ Florida CattlemanÕs Association

■ Florida Center for
Environmental Studies

■ Florida Department of
Agricultural & Community
Services

■ Florida Department of
Environmental Protection

■ Florida Game & Freshwater
Fish Commission

■ Florida Water Management
Districts

■ Harbor Branch Oceanographic
Institute

■ Metro-Dade Department of
Environmental Resources

■ National Audubon Society

■ National Park Service

■ U.S. Army Corps of Engineers

■ U.S. Environmental Protection
Agency

■ U.S. Geological Survey
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Scientists dose phosphorus into large enclosures
of the pristine Everglades ecosystem to deter-
mine if phosphorus alone is responsible for
observed, undesirable vegetation changes.
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trolling the spread of torpedo grass.
Because changes in hydrology have
the potential to affect the balance
between exotic and native plants, sci-
entists also are conducting research to
evaluate hydroperiod requirements of

torpedo grass, melaleuca and several
native plant species including sawgrass
and spike rush. This information will
allow more accurate predictions of
how management actions may affect
the plant communities and help guide
restoration efforts.

Research program follows several
key principles

To ensure that research provides a
maximum amount of useful informa-
tion for regional restoration, several
key principles are followed. Collec-
tively, these define the operating phi-
losophy of the research program and

are summarized
here.

¥ Research
efforts focus on
critical manage-
ment issues, as
described above,
and major results
are communicated
quickly to decision
makers to guide
management
actions. This link-
age requires close
communication
between
researchers and users of the informa-
tion.

¥ Scientific products are scrutinized
by scientists outside the District to
ensure that research is of the highest
quality. This scrutiny is accomplished
by submitting research products as
publications to peer-reviewed scientific
journals, where unbiased, anonymous
reviews are conducted by leading
experts in the field. 

¥ Research utilizes a variety of sci-
entific approaches. Observational stud-
ies permit an evaluation of patterns
across time and space in the landscape
including responses to human stressors
and restoration initiatives. Computer
models integrate research results and
serve as a framework for predicting
complex ecosystem responses to
human and natural forces.

Experimental
studies are
used to estab-
lish cause-and-
effect relation-
ships. 

¥ Research
often must
cross tradition-
al disciplinary
and geograph-
ic boundaries.
For example,
the optimal
approach for
understanding
and ultimately
controlling

exotic plant expansion requires cooper-
ative work by plant ecologists, hydrol-
ogists and GIS modelers. 

Rigorous scientific research,
focused on critical resource manage-
ment issues, is the primary goal of the
interdisciplinary team of scientists and
engineers who collectively comprise
the DistrictÕs research program.
Working together with decision mak-
ers, the information District scientists
and engineers provide will result in a
brighter future for south Florida's valu-
able natural ecosystems.

For more information
on District Research,
please contact the
SFWMD at (561) 686-
8800.

For news on other SFWMD research
projects, please see the following
Closer Look publications:

¥ ESTUARY RESEARCH

¥ EVERGLADES RESEARCH

¥ KISSIMMEE RIVER RESEARCH

¥ LAKE OKEECHOBEE RESEARCH

¥ SOUTHERN EVERGLADES AND

FLORIDA BAY RESEARCH

¥ STORMWATER TREATMENT AND

SUPPLEMENTAL TECHNOLOGY

RESEARCH
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Exotic plants such as hydrilla,

melaleuca and torpedo grass have

expanded across large portions of

south Florida's aquatic ecosystems.

These plants displace native vegeta-

tion and degrade the quality of the

habitat for fish and wildlife.

Submerged grass beds provide critical habitat for estuarine fish and shell-
fish. At the FAU Gumbo Limbo Research Center in Boca Raton, District sci-
entists grow these grasses under controlled conditions to determine the
effects of salinity on their growth and survival. Results will help the District
improve its management of freshwater discharge to south FloridaÕs estuaries.

Freshwater flows from the Everglades to Florida Bay through mangrove
forests. Here, researchers deploy water sampling equipment in a mangrove
forest creek to determine how changing freshwater flow affects water qual-
ity in the bay.


